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PROBLEM TO BE SOLVEDrTo provide ferrite stainless steel superior in workability and toughness and the production method for the same. 
SOLUTIONrThis invention relates to the stainless steel that contains, by mass, C:0.02%or less, N:0.02%or less, Cr: 10-30% Si: 0.01-2.0% P: 
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its longer axis. The production method for the stainless steel is also provided. 
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(54) mwozm 7im h*7.x>w^«*5<ti;*0fiji*ffi 



(57) [!«] 

[®ft^a:] KS%T, C : 0 . 0 2 XfitT, N : 0 . 
0 Cr:10~30%, Si:0. 0 1~ 

2. 0 %> P : 0. 0 4%£TF. S : 0. 0 2%£TF. 
Nb : 0. 1~1%. sol. A 1 : 0. 001~0. 2 
%. Mg : 0. 0 0 0 1~0. 002%. Ca:0. 0 
0 3 XttT. Mn : 2 %£TF. O (ft*) : 0 . 0 1% 
HT**#U MfCftfttfO. 5jimfiU:©A 1-M 
g^W2 0~l 0 0 0i/mm'Ml/T^57 
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[#tfBi#©i£H] 

[*#JR 1 3 KS%T. C : 0 . 0 2 %J^T. N : 0 . 
0 2 %i^T. Cr: 10~30%, Si :0. 01~2 
%, P : 0. 0 4%UTF. S : 0. 0 2%^T, Nb : 
0. 1 ~ 1 %. sol. Al : 0. 0 0 1-0. 2%. M 
g:0. 0 0 0 1-0. 002%. Ca:0. 003% 
Mn : O Oft*) : 0. 0 1 %WTft 

£$#2 0-100 O^/mm'ftlfcLT^SCltft® 

I*** 2 ] i irB«©fl;*ajft ft* 

3 ] l fce«oft*fij« ftWrsipift* 

Sttiggl 1 t SfcO 0. 2-1 0 k g©A 1 -MgM 

Mr** 4 ] «*3R 1 fcE«ofl:*Bidtft*-r*«P!ft*l 
jertftidKHBEEifr**. 1 100-1250 

lCflDjPlWPTlrt»Lfcll. tt±tf E$fJ&£ft 7 0 0-9 

0 o , cicTjiMWffiai'r*£t*i*«fr*7x9-f h& 
xx>uxiflfc©iiiS7j£. 

[0 0 0 1] 

ttXx>l^7.»ITfe^T. 7VXJ*#"t»llll»fiDIfc£© 

riWJpic*W-a*iiWtt(jpitt) fcWHHWMMfe 

[0 0 0 2] 

[fiE*©&ffi] 7iH hm7 > x>l^X9l«. W&tt, 

^Tttm/— 7i7-r nxf 

>U**£fttt»TT|J«fc«f&T5fc©. 0O*.fc8H«© 

mimmvrcZ77&mm.-?zz\ti3.<mmi£m 

[0 0 0 3] L*>Lft*<5, C©«7P-feXTiSii$n 
[0 0 0 4] -t©-ott. !MfcttT£J:**l«:i:8 (W 

^Wffiji) -e©«£wraa-e<&*. ^©raaa 

7x7-f h^7.7">lxXSi©WWAW^St'^i;^-r 50 
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[0 0 0 5] rtJEWKRfi-a'J^^* 

£zmMH£»r«KKf>Mfl£&«. ^©->7HEtt, 
h©±#ftffl<. 

[0 0 0 6] £©t8tt©&T^7ttK|S|B©fg£tt, * 
It5lit*57i7-f h&Xx>U7ifi®W©!|&* 

[0 0 0 7] aittHfiKJ:-3T»Jft*nfc7x5'f h* 
Xf>l/X.fflX57"li, -C-®KBiiSTttttA4<»tL 

©t, a*tt»sws«rafc©»tt*«fiTr*. 

[0 0 0 8] SSIC. «tt«ftS-ClPIbTt>tttt*K: 

ftttfclcJi.*.***, *««ft*ffi©SHKbfc»*»©c 
£ftlr>5. I«)3Dr-))5, 7VXJfc»SSW-*i¥ii[ 
ft©«k5icffltt«»b» **£**&«(«©«> 9, 

[0 0 0 9] 'J-7>^©f84ftB?±-r-5lC«, gffliUft 

£©5*., &#©2r*rm, ^w-c©?sjet, ©set 

£3l£i^<j&lfEft££fc5 L*»U 7i7 

;kP!t<. xm£n&%tt%\z&z>ms&ifi&&.L*-r 

lc«HW-C©?lttft3WB2: OIK ftflftSIRttft: 

[ooio] -73, mzanmimammf&mtisx 

tt, flAtfT iN©*«UBK:J:S#S HKfc*. 6 6 
(1 9 8 0), 1 1 OKJ *fH©«fiSft«it«kS73 
ft [fc&M. 6 6 (1 9 8 0), 3 8H] , *5<fctfA 1 

(#M¥ 1 1 - 3 2 3 5 0 2^tt*) jJ»4at*nTV> 
•5. 

[0 0 11] L*»U TiNti0l»777'©«#a 

flAfcf, 0. 4%gg©Ti^0. 
0 1 6%g«©Nftfl!fc^$-&T, T i NftjSfflft 

gATft4 OT;KTfc**&£©*fl : Sfi*#*>tt&W' 
nfiHMM*©X» (JWWfilCtt, 6 0 X£U) 

«s^#e.n^t>. #s©t i Ntt, ^©ssttftfi 
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[0 0 12] *««Wa»CJ:***0»^K:tt. AT 

am < t bm®&*><D&K \z% b mmnmt&m* mm 
{frs^ticfc^T, 4 o~6 o%<Dm®§>mz£%.v 

n&\Z\$. 4>ttOAT£2 5r*H©ftV>tt»rftlfPT* 
Sfc, ^SifloSSfcT i NfcJ:**** 

ttClftfc7l7-f Mfc7x>bXifi##&tl£. bfr 

Lfc*»&, Ti, N***4>&V»«fc»bTtt5tt6bTA 
1 - T i **fc4rtE**«$HfcbfcV»©T, AffftJPItt 

[0 0 13] 

[56K^»ftb«tPt-r-5S«i] ±I3H*lC 

tl £ & & e 

[00 14] 

«■*****&*©*« *&wmt>\t. tun 

b & V> . * fc b T *>^£*©'>ft 

fc*. lift, *H»WLfclS»ttT©»a*»aK:Mo 
[0 0 15] a) Ti, Nmi/fl:^. *fctt*^Tb 
1 -T i *tt#^fi*lC«t4*HIIII«0«IBMfc*H*C 

mst ixT*M*£*ft^simidm&eNA©K 

[0 0 1 6] b) A 1 -MgMtt^«IBOS« 
A 1 **iPbTli»U ^^MCCa^SftlL, * 

[0 0 17] *«WI4C©J:53St»JUc*"^#35i:*nfc 

*>©-?, -e-©5gfcmT©ji9T&So 

[0 0 18] (1) MXT, C:'0. 0 2XKT, 
N : 0. 0 2%&,T, Cr : 10-30%, S i : 0. 

0 1~2. 0%, P : 0. 0 4%&T. S : 0. 0 2% 
JWT, Nb : 0. 1 - 1 %. sol. A 1 : 0. 0 0 1- 
0. 2%, Mg : 0. 0 00 1~0. 002%. Ca: 
0. 0 0 3X£TF. Mn : 2%£TF. O (ft*) : 0. 
OlXGTFS^frU WCIWO. 5/!tn£l±©A 

1 -Mg*^«E**«2 0~1 0 0 OlH/mirfftitbT 
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[0019] ( 2 ) _bffi ( 1 ) »CfE«©ft¥ifflfi)t*W-r 
*#l**»rsfcRU HKIMflicA 1 TJB»U * 
Vi-e^fflfrCa^DDb, *©ftS &KMg«*fllbT 

[0020] ( 3 ) ±e ( i ) fce«©ft*ifirts*rr 

SHfcfcJOTSfclRU lft&fMm£Al&ftiK:£9K 
Kb, tSfcOO. 2~10kg©Al- 

Mg*^fi*tT i N©*£4rtEft#»ftt-ST 
10 «BS»fflt^J)0bT^e)gffl€»ig1-57x7'f h*7. 
x>WXffl©©ji73*. 
[0 0 2 1] (4) ±12 (1) KfBi*©<fc¥iffl/£££-f 

***i«fi»Kji*iWEirr*R, gniouEi 1 o o~ 

1 2 5 or©mi»JP"C!0lfcbfcfft. tt±tfffiiiiBS£7 
0 0-9 0 0X:\ZT%kffl&m-? ZCt 7 x. 
7-f h*7x>UXf$M£©§4jt73&. 
[0 0 2 2] u^T, A 1 -Mg36to6E«!li«, 4Mt]B 
tx*;^-4MK[SXI«4Hta5 (EDS) fcJ:D$Hfrb 
feft^ftiiltCMgtA 1 ©Sf«its£ (Mg/A 
20 1) #0. 1-0. 9©«EHK»-5t>©i-r*. fiSt 

[0 0 2 3] 

[5£W©*«©»1B] BIT. *»7iMh»Xf 
>U^M*«fctf-€-©«Jt*J6C*^TIBi£bfc*frK:t? 
^T#b<ffiWf*. 

(A) mvit^M tt^x i** 

%j trs) 

C, N : #0. 0 2%&Cf 

30 i^n^no. 0 2%£jg*.££j§&HAZ8l?-CC r 
ftfifcftSJEWtU »ttHAZ*©Bfttt*»fiTf 4. 
Lfc*bT, C, NM©±ISffi«^n^n0. 0 2%£ 
bfc. «KlWfttt3J«B*Sn*«^tt. C, Nft 

©±(Bffi£0. 0 1%it5»«U>. 
C r : 1 0-3 0% 

Crtt, *©BftttRmB*fttt*»«)*©lc*ffl&7C 
bfrb, *■©"&£*&* 1 0 %*$&"?«, lf>f 
n©»*"b-Hfrfc#6:ft&^. Sfc. 3 0%£j@*.T^ 

40 ftfc-TS. bfctfoT, C r £*ft©±TR*tt 1 0 ~ 
3 0%£bfc. 
S i : 0. 0 1-2% 

S itt, MFfl©BWc*JBT&D. B»<ttt*K»ft© 

fct>#JB&7C*T**. b*»U *©£***» 0. 0 1 

#**»2x*iH**tfi©»tt««»b<fiTr*. bfe 

^T, SifiteO. 0 1~2%<hbfc. *6C. JDI 

±bb*o. 3%t-r«©*w*b 

50 [0 0 2 4] P : 0. 0 4%WT 
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P«, »^6©«F«t^*«jP^SO»*!*ffl^T««[ 

fflSSKfcUWtt, j£&<hfcl;:&T£-ttS©T. * 
©£«*ttftt>K£J:^. L*>U 0. 0 4%KTT* 
fttf»fcHHftlr»©T?. -t©±S*S0. 0 4%tt5. 
[0 0 2 5] S : 0. 0 2 XfiTF 

£i±£^£-C;&-5. L*»U 0. 0 2 %£TF?£fttfti 
fclBMfcV*©"?, *©±IR*0. 0 2Xt"T*. $e>t 
&£Lfr>±Rt*. 0. 0 0 8%t$5. 
Nb : 0. 1-1% 

Nblt C, NftiWfc*fcUTHJ£l/T«©iMttt* 
tfcK:, SH&3ii«*ia©s©tWfflfe3C^-c* 
*. l*>u *•©***# o. ix**T»«-ft&©s* 
*t»6nftw. -€-©***3i«ixftjHAst«i 

jWKfcftOWttSftTStfS. bfc*t^T. Nb-^W 
0. l~lX£Lfc. 

[0 0 2 6] sol. A 1 : 0. 001-0. 2% 
All! B»fc*JBft5c*T*?K IH©fit#££±tf£ 
itT?Wtt*l«ll±***!lt*«T«*. LfrU sol. A 

1 *t 0 . 0 0 1 X*»T?ttlHMlc2b < WttJ&tfiT-r 
5. — 0. 2%SjH*.T8siiqL&*#, |*&A1 
Nffffl£J:B*ttO»tt#ftTr*. LfcAbT, sol. 
AlMttO. 0 0 1-0. 2Xtlfc. ftt. £©8914 

fi^aWbRSicBS* nssoi. a l *©&Btt, o . 

0 15%~0. 1 %T&-5. ft*, sol. A 1 fcttftia* 
A 1 Sa^T. 
[00 2 7] Mg:0. 0 0 0 1-0. 0 0 2% 

icm g tettrr s ntfc«to SfffcftHfix 7 :/©*«*** 
*©**, »MR©tMfcWJ 5» 
^ttaWBHISft. 3bDItt©«nfc7x5-f-h*^7->W' 
^•l«*«#6n*. L^U Mga#*J«0. 0 0 0 1 

x**-rttBfa©J»*^#6nttir>. iifji'Ssan 

£tt&<fcl»it©gl£^ 6 M g ©±|®ffltt 0 . 0 0 2 % i 
bit. L^bT, MgttlttO. 0 0 0 1-0. 0 
0 2%tVtc. 

[0 0 2 8] *»»©7x5'f MiUx>kXfB«, '> 
ft<£fc±fS7t£££WLT:fcfttfJ;<, *fcS6tT 
E©*5a7C***#**Tt>J:V». a*, UTF©<k-5 

[0029] Ca:0. 00 3 0 %£TF 
Call #fg$K£^T&1*Lfc4S+C^LT^ft< 
fcfc'U Al-Mg^<k«$KS^4i! 
K£LT*iP!tt>fc$H&:Sli-*©C. Mg^mJPbT*^ 
fti5«6CI4CaSA 1 I' ^1*^*0 L ft Wft tfft 
Sfc^. b**U WllLTt>l»ii«fcCa£UT3»HL 
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TV>ft<T'bJ:tr>. 
[0 0 3 0] Il©J;3ftCa£Mg©8siiP©fi*£:b-Ii- 
ICfco Tl^fiX 5 :/©£«!&$£«©* H 
3. Ca£«Tfttf, A 1 HKMSSttttilrr 

-SIS, S*yX;U©ailKF±C^ffl7fftS. 

0. 0 0 3%£®ATl^fr M©K?L*tt#< 
*KftT"rs. Lfcrt^T, «sftrra«&Ca©±|R 
mtO. 0 0 3%it5CMK ft*. fttBAtt** 
B**tiSffl»tfflv»S*^K:tt. Ca©±KfitB0. 

10 0 0 1 5%&-9-«©#£F£bt>. dftfi. Ca^lEft 
«»IL*©fijftta:0"t»-rv>fc©T**. 
[0 0 3 1] Mn : 2 XCTF 

fc«x-r*. ssani-fttf, ±e©s i mmz. &m©k 
•ww**^ *np-r**^»4*©»****K#* 

©****»2 DJOItttf 
[0032] 0:0. 01 %£CF 

ttftV*. *■©*#**« 0. 0 1 X*iB*-5t»l©Wtt3^ 

*tt0. 0 0 5%&T£?-*©a*<fcVV 

[0 0 3 3] ft*. Sa©^x>l/X«tf!©gt^, fft 
b-6AOD. VODT?©K0aHfcft©A 1, Si lC«tS 

Kama, mmmz o . 000.1 %g&KT5©#is# 

T$>*. *©*ftftBt*Tfc*3S«*l£LTtt|SIH& 
30 LfrU *©fr*ft*<0. 0 00 1%*fttltHCl 

w t»ttt*jt^ 7 -f ©*«fi*ia±*cp miE t Jtfj $ n- 

£©T. TRffifcO. 0 0 0 lxa*t"T«©3W?*L 

[0 0 3 4] V : Vtt#t*ftJbft<Tfe«kVi. 
£KfH»**5v7&£«m»T*IW-S£. 0. 2% 

©JnXtt^«9ltlC$.S 0^#*&«$ftVi©T^WLT 
^TfcftfcffllitftSft^at, 2%5jgx.?.t8ji*S 
tftDJPlttjWfiTTSOT. ±RBtt2Xtr*©*U? 
40 £LV>„ 

Mo, Cu:Mo, CuttfcfcSUllUKT'bJ:^**. 
iRjp-rftt4il©B*tt*IS»*©»c*fflft5c*T?»*. 
LfrU -e-©-&#*at-tft*ft 3 X #9© 
Jnittj&tfiTbrt^CWft^^f < 
<^T^-a-S. Lfc^ot. Mo, CuS*aT5«£ 
tt-€-ft-€ r ft±Rffl* 3 Xtf *©JWf 
[0 0 3 5] B : BB4#l3^JDL-ft< Tt><tV^. t*^ 

1, sap-rft«*i©-*inittS8Hi-r*©t*fflft7c 

^T'^S. *©3»*S#SlCtt, «1S0. 0 0 0 2XK 

so ±i5HT&-5. l*>l. o. o ixzmz-xmmLrzm 
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tt. -€-CO^S«0. 0 0 0 2-0. OlSStTS©** 
[0 0 3 6] fcfc. yf®Mt\sX<D7 i 0. 0 2% 
[0 0 3 7] (B) A 1 -MgMfii 

T*i&£. *5SMCD7x7'f h*7f>l/^«TH Al 

-Mg *fr&m\m&x y zfozmmftnz^vixo 

1. Mg. *om<Dm&L7imtLT. Ca, 

Ti, SfcifSr^A/WTTfcJ;^. fcfc, Al-Mg^ 
ftt£®t\i. »Ebfc«k5K:*ftiB*EDS»«rbfci: 
tO^at'fCMgtA 1 ©St»it$ (Mg/Al) # 
0. 1~0. 9<D$m\*i\Z&2>hZ>tirZ>. 
[0 0 3 8] A 1 -Mg%ft&Vl%&tVT&$tl&$:B 

* «3 . *0^©^*S«*^Bt-T 2 0 ffl/mirf « 
[0 0 3 9] fc£U 0. 5 ffmjfeftOft&flWHttlC 

±oa i -Mg^ft^i*^ffi-rn«fBie.^w«£^. £ 
a» 5 mmSK®i>ntta®mffiiaK«ns&«** < 

±00, »iST©IM©ttB#H*£&*. c©J:3& 

f * fctt. *©£«£ 5 fl/mirf jfci&fcTS ©jWJ* 
Hr». 0. 5/tmK±OA 1 -MgSftttttft&lttllf 
£v>a£KHItitiMUH£ft&tf. 1 0 0 Ofi/mm 1 
SiHASfll^feWtt^ttTr*. ItoT. 0. 
±C9Al-Mg^S«»H8lSttt. 2 0-lOOOffl 
/mm'itS. 
[0 0 4 0] cCTA 1 -Mg%frtEfo<DJz£2 J P ! 85& 

U M8HITOftltlCTttmUI?ft (BSES) 

OV>Ttt. EDS#*r£Tffite£S. ^»^rft%^ff 
ttfctt. C. N, S, Mn, Nb. Ti, ZrWI 

*6*fi)ESn*fl:^*©»t*»48H^7«lCA 1 -Mg 

(C) 
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Mg«*S:Ca. Mg©$inli. 848 ^©Ss* 
[0 0 4 1] *K9!M«JMrt-«RE. aod^vodi: 

Mg*c©jB"c»*c*fli-rs. zL0>jj&ifi. mmmm. 

[0 0 4 2] 2inSl*|-©#& CagsJta©*. MgjSft] 
10 ©*, ti^BMg, CaSr^©aST*^Un-r-5^ffi(4. 

f3ltrfcCa*iiqLfc»£. *ttft*GJ±K:tf»T& 

a. Mgaaps«KfiM*&w©mnttrtfr*©*»»s 

t^. Ca, Mg&irafi©±RKOV>TttfHifcfi)c 

&#£&fc-f ®BT&*itf «fc < . TKBtt^ifJ 1 TONS 

fcoie»cT2 o gtrs©***!^^. a^ifi*© 

a i -Mg^sftiHito 

<wc*CTiaw«©jWf*uv>. 

[0 0 4 3] t©»«*«lcJ:0«ttft**«ia±"r*^ 
*=:XAttttT©J:5fc#ATV>*. WttSSBWSfc 

**B©*£fc*JM*4>fc^fc». a±^a^s)gaiiE 

HtftO^-rt*. *©±5&^*©*frTTft<t** 
©«4**R*»«l1 I t»tt*"a:*K:l4. 
<Bt©#ffix*;mr-j8«fi^>iii*»3F«r^T**. 
30 [0 0 44] HftlC, Hffl/^fflM <fc 0 &ffi/&fflffi© 

*3&»»Hi*;p*-3wa^. a i mt btcvtmrc a « 
a. -€-©»ft**»<Pi+K:»-***fc±TMg**iP"r 

n«. BMt#l*«A l.O.-MgO-Ca o*BMttt t& 
0. *©ttfcBMfcftJ:«JlB&©i*v>A 1 -MgMtt 
c©J:5&ii8T?*rtl/fcA 1 -Mg%m 
ft*»4««H©«&«*RtUT8«+fc*ft»«-r5 

40 [0 0 4 5] A 1 -MgSftfcttett&J&IMt&t'Tift 
•WCa****©^ A 1 -Mg**«EfttT i N© 

*€^a*j»»»«-rsT i^wis£»r£«-&©T i 

^WM©**** : A 1 -Mg**a*tT i N©$£ 
*^ir>U^«|©j!llItt^»ttft»©«©K:Wa*&*tt 

©-ot»s. *■©»*£#* kb. s-rs-K-t-©* 

HQftJO!*. AOD^>VODlC«tajttRIWI». Alii 
50 [0 0 4 6] A 1 -Mg»*ft*4T 1 N(0«^ft* 



<hte, A 1 -Mg*^«E*©n»*«T i NT'StftT^ 
5p>£$l£^5. A 1 -Mg&?>tE$lte'>&< thA 
1. Mg-t&SS^S&O, Ca, Si. Mn*5«fctfS^ 
£-£A,T<aT*>J;V>o T i NI:SO, S*5<ktfC^£^ 
A/-T?V>Tt><fc^. A 1 -Mg^SEtltT i N©*t"&?> 

ffl^T&SfMStfilflb, *^TT i j8JP»K*KftT* 

[0 0 4 7] «V»6T ifMWPIfctt. A 1 -Mg^fi 
#ltTiN ©JtS^fcWiBf bT t> S 1 1 MBS 1 0 

[0 0 4 8] A 1 -Mg ©$#■$> T i Ni«6 

{tbT^^A i -Mgm^-ft^is^si-rssii-efeo^: 

^ttia*tti^±b*^. 
[o o 4 93 t i$Gmwt¥f&mi¥f\m%.-tz*>o 

Tte&<, T i^iH h*X?>l/XlPK»T i£ 

to o 5 o] zommmte. sm tsfcoo. 2~i 
o k g t-r*)BB3&»»*. syjns#8« nafcoo. 
2 k g*$©«&te, **ft*ttrt±b&v>. m 
is&ifimm itsfcDiokg ^«hm 

SfcDO. 2~1 0 kgtLfc. 

[0 0 5 1] ±CT i*#*©*tnfc J: 0 

±T***=XAttClT©J:3C#*.TV»*. A 1 -M 
£1 



20 



10 

«K:-&*n*A 1 -Mg^WMCMt?.. 
©fc**tt**3T i N#JMBffitt»£bT»*. Al 

$-fc$Mft«li**ofcA 1 -MgS^fltiftli® 
«4j«#«iLTa*Wfc«UflU *(M*H#ft£3 

[0052] ±e©jI&#«, TB©j:3fct»fc«v» 

C:0. 007%, Si : 0. 2%, Mn : 0. 2%. 
P:0. 02%, S:0. 001%, C r : 19%, M 
o:2%. Nb:0. 5%, N : 0. 007%, Al : 
0. 0 2Xmtfc«17kgt, HffifcfMFfcT.* 
Sbfc. 

[0 0 5 3] jg*©±C5 0%CaO-2 5%A1,0, 
- 1 0%MgO- 1 5«CaF,I.X7^ilSt 
fc. X7^»»i, tt'l 6 0 OtOiSICCa, Mg, 
*S^ttA 1 -MgMfifttT i NO*^«E»*«» 
«LfcT i ft*M*S HC*-r*«5"r«i0bT 5 0 mm 
Jf$, 18 0mm*, 2 3 OmmiKSKUHitb*:. *© 
«>t©~Frt>6 1 5 0mmS£SP©8r®©V:7Djfc|ft&£I 
*KT«HJU ^fHia^^SJ^bfc. 

[0 0 54] 

Ml] 



0 
1 
2 
3 
4 
5 
6 
7 



Hfll .7gSiSiffl 
Cat .7g£i$iHJ 

»01.7qS*HQ. 10$>$tCC&1.7g&$ft 
Cal.7g£j$jllk IO^*Klgl.7gS»lin 
Cal .7g&Cf Hgl .7g£ ft ft £$iq 
0.3j&Tlt>«Hl.7g*&ifl 



5 
31 
10 
5 
76 
12 
17 
100 



<1 

<l 
8 

1 
3 
2 
3 

<1 



1 
5 
1 
1 
2 
1 
4 
2 



Cali2lXCa-48%$J-bal.Fe£&, Hflli 16%Bg-ba I .Nl£jfe l^T^i*P 

CatffrttHttHfcCJt* 



JP*T7/*XfcTlM£BIU 6 0 0W^40t:/h 

[0 0 5 5] tmmfiLZl 0 0 OtTl 0*H««*bfc 

SSvTs^ftfc, 
[0 0 5 6] fi|$Mi«£«S4. 5mml:iW 

3 0 , C5£ACTJtttU ffiSi*fiI*ft^*IftK: J I S 



tt±tfbfc. t©9IWKIW-*2 0XgiWB»**, * 
40 i»caftfcUS?>y*KT©^U-HfcflEt>TfMib 

[0 0 5 7] 

^U-F (Mm) 
A : 10WT 
B : 10-20*® 
C : 20-40*® 
D : 4 0£U: 

50 T«»bfc*fr 7 6, 1 0 0%tiS^Clt 
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12 



[0 0 5 8] 

im2) 



m 5a 


rw wr JK vl *v 


frU jts vt vx t"j 


U V ^ ^ U — K 


no . i 








0 


50 


-3 0 


D 


1 


50 


-40 




2 


40 


-30 




3 


50 


-40 


D 


4 


20 


-70 


A — B 


5 


45 


-3 5 


D 


6 


45 


- 45 


C~D 


7 


20 


-75 


A 



®fr<D&®mm<mm&wm<tvrz<D\t. rasa* 

[0 0 5 9] £1% ft&tomf&ZWl&Ltc&gkZm^ 
(SEM) JCiD^-fi^^a^U. ^©i&lfi)c£X 

*;u*-#msxiig#ftffi (Eds) fccto^bfco 

«, Al. Mg, Ca^fA^SnT^fc. Nb^ft 
fete. tt^ff&lriO&^Nb&gfc^Fe 2N 
bll©L a v e s ffltWW^nfc. 
[0 0 6 0] l£fflSgECH-£L33^£W;i. US® 

1 5 o o'CKs^TUffl-r zmmmvm^wtitto 
tmfeznz. *z\x, mtm^^xr^mxm^. 

[oo6i] mmmmo^m^y^^^mmh. m 



^z.x\ a i ^^-ftfe^a^B s Emifnom&mmz 

«fc (3 MWOAK Mgitfl 

U Mg/AlJt^0. m±"Ca&5A 1 -Mg^S 
%©#fiEf!l££:££>. Al-Mg^ft^IW 
fc. fr*, SD5£Lfc^ffi^©^^$ ©TIBffitt 
0. 5Mmtbfc. JKDffitt. t>-?frUWfem 1 . 5*0 

©t> t-c 6 &#&£f£-r£ <t # © e ^©ffiim-y--f XIC 
20 fflst^. osoo. 5izmw±-efen«. zfmskmm 

<Kit*. e&©;&£j^*fijT&*fc*ttTft<. g@n& 

[0 0 6 2] *flDtl*. ig3»f«k-5K. &Jt©^fBl 

a$ttA i -Mg^ft««stfiH^a&i5, 2o<@/ 

mm' SK±\ZT&®M,mtffa±-fZWmLtc. 
[0 0 6 3] 
[^3] 



mo. 


Ai&tffcfttBSU) 

(<B/mm») 


(<l/mm l ) 


(l/A) 


(%) 


0 


44 


4 


0. 1 


5 


! 1 


2 5 


1 5 


0. 6 


31 


2 


109 


1 1 


0. 1 


1 0 


3 


3 9 


8 


0. 2 


5 


4 


127 


102 


0. 8 


76 


5 


4 0 


1 2 


0. 3 


1 2 


6 


51 


5 


0. 1 


1 7 


7 


8 6 


26 


0. 3 


1 00 



(d> mmsEm 

±.m<t¥ie.i$.tA i -MgiM«i£ti/fc7i7'f h 
tSitt*tf-£??B^i&Ki i o ot;tt±©in»*F+TtqjR 

7 0 0-9 0 0t:©SS^H£&5J:5K:{t±tfEE&-t 

jp^©*prtggB^ss* 1 1 o ot^t-ra 
mmE.m\zxmma-)vty i5-f h&xx>uxtsat 
&^©gBfuag©Ti&tt i 1 ootiife. $e>^» so 



£L<tt. 115 O'CfiUiTifc*. itl&jtP©f?B 
^fiSdU 2 5 0t*Ix.5t, &fflffii£*©f?8£.fl# 
^+^t^0^«©JltlHt^«!H4*^t-r^©T. M%k 
*P©f?B^2Bg©±fg« 1 2 5 OtKTtbfc. 
[0 0 6 4] &JS©Si&ti:±tfffi£flKtt, 7 0 0t* 

-ti. 9 o ox:mzT&m-fz>tifcf&mwL®$&\z£zmi& 

S#^+#<hfr*£*IBfc©toI&W£T-f£. LfcTit 
■oX. tt±tfffi@SSH> 7 0 0~9 0 O'C^HHWi: 

Sg£ 8 5 CC^Ttf^^t^Jf^b^. 
[0 0 6 5] cfcO&ffiTttitfSCtKcfcO. 



13 

numum* mm «t o can*. 

[0 0 6 6] 

[0 0 6 7] (njg^i i ) & 4 ic »r 7 a®fl:*i&j* © 

7iM h&7.-r>U7.M (#7 0 t on) &8MU 
U *HTCa, MgSfcttT i*#M*«inU i§M 



14 

i!&gAT£3 0~7 0ttLT2 0 OmmlJ, 10 
5 0mm«lC*«»JtUTX7ytUfc. &M«{c:o£ 

6mmWt-efimE®bfc„ *-©&igM«te. 10 0 0 
~1 0 5 O'CKT&fiEU WfefcJiBafr-JUPItiU 

[0 0 6 8] 
[S4] 

(HI 8ffl : Fo) 



8 
































Ho 


C 


Si 


Hn 


P 


S 


Cr 


Mb 


V 


Al 


N 


0 


Ca 


"* 


Ho 


Cu 


I 


0.008 


1.15 


0.43 


0.02 


0.001 


13.2 


0.43 


0.04 


<0.00l* 


0.006 


0.005 


0.0006 


<0.0001* 






2 


0.005 


0.95 


0.27 


0.02 


0.001 


13.4 


0.44 


0.05 


0.027 


0.007 


0.002 


0.0007 


0.0005 






3 


0.005 


0.97 


0.25 


0.02 


0.001 


13.2 


0.44 


0.08 


0.029 


0.009 


0.003 


0.0007 


0.0004 






4 


0.005 


0.92 


0.21 


0.02 


0.001 


13.3 


0.45 


0.03 


0.044 


0.009 


0.003 


0.0007 


0.0003 






5 


0.005 


0.31 


0.21 


0.02 


0.001 


19.3 


0.45 


0.11 


0.007 


0.008 


0.007 


0.0007 


0.0001 


2.0 




6 


0.009 


0.16 


0.29 


0.03 


<0.00t 


19.2 


0.48 0.09 


0.083 


0.006 


0.002 0.0003 


0.0004 


2.0 




7 


0.008 


0.20 


0.20 


0.02 


<0.001 


19.5 


0.46 


0.07 


0.051 


0.008 


0.001 


0.0012 


0.0006 


1 .1 


0.6 


8 


0.007 


0.08 


0.24 


0.03 


<0.001 


19.4 


0.45 


0.06 


Q.012 


0.008 


0.008 


0.0005 


0.0004 


1 .0 


0.7 



[*5] 

»5 



flHo. 


MZEM 








. 


1 






1150 


880—890 




2 




Ca£*Q * 


1160 


660—890 


0 


3 






1160 


870— 690 




4 






1160 


880—690 


* 


5 




Ca^tQ * 


1190 


880 —900 




6 






1190 


870—900 




7 






1190 


870-690 




8 






1200 


870—890 


Steffi 



C». M 9 *Ja«(*, jS«1TONSfcy30~1 009 

ri^mma, o. 3x1-1**1,. *«iTON«fcy i~3k 8 ssiiQ 



fcfc. *5t*JtS»«No. 3, 4. 6. 7«*|gW 

[ 0 0 6 9 ] #i£M1£«, 1 0 0 0~1 0 5 ox:\zt& 
[0 0 7 0] ^6K:tt. 2D»lRt©Al-Mg^a 



Mft*. *«ktf2DM«©'J5»^l'-F*jR-r. M 
ffifi)ct^«E^©»«f«g*«k0^5<k'5fc, M3, 4, 
6, 7tt*»WMT*D. Ml. 2. 5, 8 
«V»tt^fe«t6**«*58WO«Bnc»*Jt«MT* 
*. 

[0 0 7 1] 
[*6] 



« 










S<0 




No 


0>ff ft (<■/■■') *1 


&«ita&&CH)t2 






— ¥ 


«« 


1 


5 * 


15, 5.0 


1 A 


C, D , D, 


0 




2 


1 6 * 


26. 4. 4 


1 A 


c. c, c. 


D 




3 


1 27 


45, 2. 5 


£L 


B , B. B. 


B 




4 


56 


60. 1. 8 


SL 


A, B, B v 


B 




5 


7 * 


25. 4. 2 




C. C, 0, 


D 




6 


220 


71, 1. 5 


Sit 


A, B, B, 


B 




7 


72 


66, 1. 8 




B. B. B, 


B 


a 


^ ! 


1 142 * 


42, 2 r 0 


4 □ -r ;u 


B, B. B. 


B 





*2 SSf§<3l3S&g<*. «Sltt2Xv^5tfflfr6^20mm 



50 [0 0 7 2] (DA 1 -Mg*^*E*«*©aH3t 
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2D««©wiB*^-f fwjsu a^ist-rs. 

ft^A l^ftife$rl 0{1W±EDS^«tT^). *f 
d^T, BSEgrCH<^£:fraE%K;tt1-£A 1 -Mg 

0. 5umtt±©A l*tftt»*NSBSE«WX©IB 
*«MJrfcJ:0*«>*. MBI«SB2mra'i:l 
fz. dtUCiD. A 1 -Mg^fiWInll TNf 

[0 0 7 3] ®^5^0«Hft*i«CS 10 

(2 0 0mmS^ ) lOOmmfl) SI*T**U « 

tt, 3/8JPS8S («T7 5mm) L 
StrD=l. 12LJ KJ;D#i&fc. 

[0074] QiftiSflifii©8aniE 
offiv»»»7?itft**i««4i;att3&»**. *m#E«>& 20 

$ttl~10mmt*D. **V>*Tftt**»6**TJt 

«©8M£flMffi©-o t UTttB-^W SttS. 
[0 0 7 5] ©U^>^l^-F 
2D»HSJ:»3EBS#ltoK:J I S 5*9l«ttft*£*2* 

[0 0 7 6] 



16 

A : lO^T 
B : 1 0 ~ 2 0 £ft 
C : 20~40*H 
D : 4 0 &,± 

**. -a. HMi2frvrn<b«MMwe<. 
0 t& s © cat b . jt&ffl k tt#jnjt*t%^ Lfi-n u s? 

[0 0 7 7] (HJgfcl 2)^7 fcjR* 2 ttOfl^fflfiJc© 
7i7-f h^f>Wffl (#7 0 t o n) «£KU 
Jtt*«MI»C«8fc«"rJ:5fcS i *fcttA 1 £M 
U *lr>TCa, MgS&tmU A T £ 3 0 

~7 0'C£LT2 0 OmmJS£> 1 0 5 0 mmfffcftR 

fc. 

[0 0 7 8] «8fc5*-r*frfcTH0*Mfe. 6mmff£T 
&WBEi£Lfc. -£«>MttEM£tt. 1 0 0 0~1 0 5 0t 

[0 0 7 9] 
[*7] 



81 

No 


C SI In P S Cr lb Tl V Al N 0 Ca Ua 






9 
10 


0.008 1.10 0.41 0.02 0.00! 13.2 0.43 0.008 0.06 <.00l 0.006 0,005 0.0006 <0.0001* 
0.007 0.99 0.37 O.Ot 0.001 13.4 0.44 0.007 0.08 0.027 0.007 0,002 0.0007 0.0005 


3 
126 





AJ.Cal*. 



[*8] 



«8 



01 


Ktl 


KB 








9MA 




r« 


y 5>>* 




No 


Ho 


m 


S# 




*<K> 












9 


9 


81 




1090 * 


860 


15 


£Sfe 


1 .07 


c 






10 






1170 


910 * 






0.94 


0 


ir 




11 






1150 


840 






1.03 


c 






12 






1160 


690 * 






1.22 


B 




10 


13 


Al 


c*& to 


1170 


920 * 


65 




1.01 


B 


ltte« 




14 






1160 


860 






1.06 


A 






18 






1150 


820 




* 


1.27 


A 


• 




16 






1150 


780 




* 


1.32 


A 


• 



ftiilHIStt. 1 0 0 0-1 0 5 O-CfcTj&fifiLTSifcL 

1-Mg*^a#j*«, «ftMK&tf§UE£T«>rtt£ 
US?>yyu-H*3RT. 50 



[0 0 8 0] «8 J:DWSj&»fcJ;5fc, AAjPUWl 
0 9 OTCtffi^JtD, *Hltfc±»flM«»6 9 Otitt 



17 

fcjSASKifcNo. 10, 1 3«r<fi;W£^. J»3ffitt± 

$ 6 fc*©3i*tt*»9i»l 1 0 ©*3&»Jtl«PI 9 «t OttU 
T»V». tot, **lH«ttllBE*frtoa*^t>*lC 

[0 0 8 1] 
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(51) Int. CI.' 
C21C 



7/04 



C 2 1 D 9/46 
C 2 2 C 38/58 



F I 

C 2 1 C 7/04 

C 2 1 D 9/46 

C 2 2 C 38/58 



B 
F 
R 



F 4K013 AA02 BA14 DA03 EA19 EA25 

EA29 EA32 
4K037 EA01 EA04 EA05 EA09 EA12 
EA14 EA15 EA18 EA19 EA22 
EA23 EA25 EA27 EA28 EC04 
FA02 FA03 FC02 FC03 FC04 
FD01 FF03 FJ07 HA02 HA06 



